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Alternative  Metal  Hot  Cutting  Operations  for  Opacity 


OVERVIEW 

The  Naval  Facilities  Engineering  and  Expeditionary 
Warfare  Center  (NAVFAC  EXWC)  demonstrated  an 
alternative  fuel,  for  oxy-fuel  cutting  of  metal,  to 
reduce  opacity  emissions  during  shipbreaking  and 
recycling  operations. 

When  ships  and  submarines  reach  the  end  of  their 
service  life,  they  are  sent  to  a  maintenance  facility  for 
shipbreaking.  The  standard  and  most  efficient 
procedure  for  deconstructing  these  vessels  utilizes 
oxy-fuel  metal  cutting.  However,  this  process 
generates  visible  particulate  matter  that  has  the 
potential  to  exceed  local  air  quality  limits  on  opacity 
(the  visual  density  of  smoke  or  particulate  emissions). 
In  the  face  of  increasing  opacity  limits  across  the 
world,  the  Navy  needs  a  new  approach  to  ensure  it 
can  meet  its  shipbreaking  mission  within  the 
regulated  opacity  limits.  Other  facilities  or 
installations  with  large-scale  metal  cutting 
applications  (e.g.,  demilitarizing  aircraft,  tanks,  etc.) 
may  become  potential  customers  for  the  alternative 
fuel  gases. 

Puget  Sound  Naval  Shipyard  and  Intermediate 
Maintenance  Facility  (PSNS&IMF)  uses  enclosures, 
covering  sections  of  the  submarine,  to  capture  the 
smoke  which  is  then  routed  through  filtered  exhaust 
systems.  Unfortunately,  this  strategy  is  not  practical 
for  large  surface  ships 

PROJECT  SELECTION 

The  Navy  Environmental  Sustainability  Development 
to  Integration  (NESDI)  Program  sponsored  an 
Initiation  Decision  Report  (IDR)  to  research 
alternatives  to  the  oxy-fuel  metal  cutting  technology. 
Ultimately,  the  project  team  identified  nearly  twenty 
potential  metal  cutting  technologies  to  review.  Each 
competing  alternative  was  ranked  as  either  “potential” 


or  “deprioritized”  based  on  visible  particulate 
emissions,  cutting  speed,  capital  cost,  and  operation 
and  maintenance  cost. 

One  of  the  most  promising  technologies,  a  natural  gas 
alternative  fuel  made  from  the  gasification  of 
industrial,  municipal,  agricultural  and  military  liquid 
wastes  (e.g.,  ethylene  glycol),  was  chosen  (proposed 
benefits  outlined  below)  for  demonstration  (see 
Figure  1)  and  validation. 


Figure  1:  Demonstration  of  alternative  gasified  hot- 


cutting  fuel. 

PROPOSED  BENEFITS 

1)  Sustainability.  Alternative  cutting  fuel  will 
increase  the  cutting  options. 

2)  The  gasified  waste  fuel  is  a  drop-in 
replacement  for  propane.  It  offers  similar 
cutting  speed  to  propane  and  may  be  used 
with  existing  cutting  torches. 
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3)  Environmental  compliance.  Use  of 
alternative  cutting  fuel  will  produce  lower 
opacity  levels  than  the  oxy-propane 
thermal  cutting. 

4)  Potential  opportunity  to  contribute  to 
waste  management.  PSNS&IMF  may  be 
able  to  contract  for  continuous  supply  of 
the  alternative  fuel.  Local  production  of 
the  alternative  fuel  could  be  explored,  with 
the  additional  benefit  to  recycle  used 
antifreeze,  oily  bilge  water,  and  other 
appropriate  spent  industrial  chemicals, 
resulting  in  reduced  waste  disposal  costs. 

PROJECT  DESCRIPTION 

Although  the  gasified  fuel  alternative  was  reported  to 
reduce  particulate  emissions,  it  was  not  known 
whether  actual  opacity  would  be  lower  than  that  of 
propane  metal  cutting  technologies.  To  make  this 
determination,  the  alternative  fuel  was  compared  side- 
by-side  with  propane  at  PSNS&IMF  (see  Figure  2). 
The  demonstration  evaluated  the  alternative  fuel  on 
the  following  criteria:  1)  Cutting  speed  vs.  propane; 

2)  Less  than  20%  opacity;  3)  Opacity  levels  vs. 
propane;  and  4)  Operation  cost  vs.  propane. 


Figure  2:  Opacity  comparison  testing  oxy-fuel 
cutting  of  deck  section. 


TESTING  RESULTS 

The  testing  conducted  at  PSNS&IMF  determined:  1) 
propane  cut  significantly  faster  than  the  alternative 
fuel;  2)  the  alternative  fuel  produced  less  than  20% 
opacity;  3)  opacity  levels  were  equivalent  between 
propane  and  the  alternative  fuel;  and  4)  operational 
cost  of  using  the  alternative  fuel  was  much  greater 
than  using  propane. 

RECOMMENDATIONS 

Unfortunately,  the  alternative  fuel  did  not  perform 
better  than  propane  for  opacity  nor  the  other 
performance  objectives. 

Based  on  these  demonstration  results,  PSNS&IMF  is 
not  interested  in  further  field  testing,  of  this  fuel  or 
other  alternative  cutting  fuels,  until  these  fuels  have 
been  thoroughly  tested  and  validated  in  independent 
laboratory  trials. 

REFERENCES 

Evaluated  Technologies  to  Control/Reduce  Emissions 
from  Metal  Cutting  Operations,  TR-NAVFAC  ESC- 
EV-1205,  March  2012. 

Alternative  Metal  Hot  Cutting  Operations  for  Opacity, 
TR-NAVFAC-EXWC-EV-1409,  November  2014. 

POINTS  OF  CONTACT 

To  acquire  more  information,  it  is  recommended 
interested  parties  contact  the  entities  listed  below: 

EV 1 1 ,  Principal  Investigator 
(805)  982-5284/DSN  551-5284 

EV12,  Technology  Integrator 
(805)  982-1679/DSN  551-1679 

NESDI  Program  Manager 
(805)  982-1618/DSN  551-1618 


REPORT  DOCUMENTATION  PAGE 


Form  Approved 
OMB  No.  0704-0188 


The  public  reporting  burden  for  this  collection  of  information  is  estimated  to  average  1  hour  per  response,  including  the  time  for  reviewing  instructions,  searching  existing  data 
sources,  gathering  and  maintaining  the  data  needed,  and  completing  and  reviewing  the  collection  of  information.  Send  comments  regarding  this  burden  estimate  or  any  other 
aspect  of  this  collection  of  information,  including  suggestions  for  reducing  the  burden,  to  Department  of  Defense,  Washington  Headquarters  Services,  Directorate  for  Information 
Operations  and  Reports  (0704-0188),  1215  Jefferson  Davis  Highway,  Suite  1204,  Arlington,  VA  22202-4302.  Respondents  should  be  aware  that  notwithstanding  any  other 
provision  of  law,  no  person  shall  be  subject  to  any  penalty  for  failing  to  comply  with  a  collection  of  information  if  it  does  not  display  a  currently  valid  OMB  control  number. 

PLEASE  DO  NOT  RETURN  YOUR  FORM  TO  THE  ABOVE  ADDRESS. 


1.  REPORT  DATE  (DD-MM-YYYY) 

2.  REPORT  TYPE 

3.  DATES  COVERED  (From  -  To) 

10/30/2014 

Tech  Data  Sheet 

06/01/2012  to  11/01/2014 

4.  TITLE  AND  SUBTITLE  5a.  CONTRACT  NUMBER 

Alternative  Metal  Hot  Cutting  Operations  for  Opacity  n/a 


5b.  GRANT  NUMBER 

n/a 

5c.  PROGRAM  ELEMENT  NUMBER 

n/a 

5d.  PROJECT  NUMBER 

NESDI  480 

5e.  TASK  NUMBER 

n/a 

5f.  WORK  UNIT  NUMBER 

n/a 


7.  PERFORMING  ORGANIZATION  NAME(S)  AND  ADDRESS(ES) 

NAVFAC  EXWC 

NAVFAC  Engineering  and  Expeditionary  Warfare  Center 
1000  23rd  Ave  Port  Hueneme,  CA  93043-4370 

9.  SPONSORING/MONITORING  AGENCY  NAME(S)  AND  ADDRESS(ES) 

Chief  Of  Naval  Operations 

Energy  and  Environmental  Readiness  Division  (N45) 

2000  Navy  Pentagon 
Room  2E258 

12.  DISTRIBUTION/AVAILABILITY  STATEMENT 

DISTRIBUTION  STATEMENT  A.  Approved  for  public  release;  distribution  is  unlimited. 


13.  SUPPLEMENTARY  NOTES 

None 

14.  ABSTRACT 

TechData  Sheets  (TDSs)  summarize  information  on  a  technology  or  process  that  have  immediate  application.  PSNS&IMF 
is  the  U.S.  Navy’s  only  facility  for  breaking  and  recycling  its  nuclear  powered  vessels.  A  technology  that  can  break  Navy 
vessels  at  a  comparable  quality  to  that  of  oxy-fuel  torch  cutting  with  minimal  emissions  is  needed  for  the  Navy  to  continue 
its  shipbreaking  program  without  delay  and  maintain  mission  readiness.  Thus,  the  site  will  not  be  interfered  by  Notices  of 
Violation  for  opacity  in  the  future. 

15.  SUBJECT  TERMS 

Navy  Environmental  Sustainable  Development  to  Integration  (NESDI)  Program 


|  16.  SECURITY  CLASSIFICATION  OF: 

17.  LIMITATION  OF 

18.  NUMBER 

19a.  NAME  OF  RESPONSIBLE  PERSON 

a.  REPORT 

b.  ABSTRACT 

c.  THIS  PAGE 

ABSTRACT 

OF 

PAGES 

Ron  Tsumura 

19b.  TELEPHONE  NUMBER  (Include  area  code) 

u 

u 

u 

uu 

3 

805-982-1679 

Standard  Form  298  (Rev.  8/98) 
Prescribed  by  ANSI  Std.  Z39.18 


8.  PERFORMING  ORGANIZATION 
REPORT  NUMBER 

TDS-NAVFAC-EXWC-EV-1 509 


10.  SPONSOR/MONITOR'S  ACRONYM(S) 
Navy's  Environmental  Sustainability 
Development  to  Integration  (NESDI) 

11.  SPONSOR/MONITOR'S  REPORT 
NUMBER(S) 


6.  AUTHOR(S) 
Edwin  Chaing 
Ron  Tsumura 


